Laminin, a glycoprotein synthesised by Ito cells, has been considered a marker of fibrogenesis. The behaviour of laminin and clinical and laboratory data in 83 patients with cirrhosis were studied to find the factors associated with increases in this glycoprotein. There were increased concentrations of laminin in 62-7% of the patients (40% of the Child's A, 64*5% of the Child's B, and 75% of the Child's C categories). Significant differences in laminin concentrations were found between the Child's grades (p=0009) and between patients and controls (p<0.0001). Correlations were found between lamilnin concentrations and mean corpuscular volume, aspartate aminotransferase, aspartate aminotransferase: alanine aminotransferase ratio, alkaline phosphatase activity, bilirubin and glycocholic acid concentrations, and hypoalbuminaemiathat is, variables related to liver insufficiency and alcohol intake. Moreover, patients with an alcohol intake higher than 100 g/day had higher laminin concentrations than those with a lower intake (p=003). Conversely, there was no significant association with portal hypertension. Multivariate analysis showed that mean corpuscular volume, bilirubin concentrations, and hypoalbuminaemia were independently associated with laminin concentrations. Poor degradation associated with liver insufficiency seems to play an important part in the increase in serum laminin concentrations in these patients.
Laminin is a glycoprotein with a molecular weight of about 850 kdaltons, mainly synthesised by Ito cells or lipocytes located in the hepatic space of Disse.' It constitutes a part of the extracellular matrix along with other proteins (collagen and elastin), glycoconjugates (structural proteins and proteoglycans), and glycosaminoglycans.' 3 Under some inflammatory stimuli Ito cells can transform into myofibroblastlike cells, thus increasing the synthesis of the different components of the extraceilular matrix.24 Accordingly, laminin has been considered to be a marker of fibrogenesis.5 6 In liver disease, laminin concentration has been related to the degree of portal hypertension79 and some authors""2 have suggested that laminin concentration can be used to evaluate the portal venous pressure. The meaning of the serum concentrations of laminin is difficult to interpret, however, because they are influenced by some poorly known factors. ' limit of normality -was necessary to calculate sensitivity, specificity, and predictive values.
Results
The mean laminin concentration of all patients with cirrhosis was 2-35 U/ml, with the highest concentrations in patients in the Child's C class. We found no differences between the sexes, and age did not significantly influence the concentrations of laminin. Table I shows the laminin values according to the Child's classes. The severity of liver disease as measured by Child's classes was significantly associated with laminin both in serum concentrations (p=0 009) and in the percentage of above normal values (p=0 038). Also patients with cirrhosis had significantly higher concentrations of laminin in serum than controls (p<0-0001). Table II shows the correlation between laminin concentrations and other laboratory tests.
No obvious relation was found between the laminin concentrations and viral markers, cholelithiasis, ultrasonographically and clinically evaluated portal hypertension, oesophageal varices, drug addition, smoking habits, treatment, previous icteric, encephalopathic, ascitic or gastrointestinal haemorrhages, aetiology, reason for admission, urinary bilirubin and urobilinogen concentration, hepatomegaly, splenomegaly, or quantity ofascites. On the contrary, relations were found with telangiectasis (p=0-01), spider naevae (p=0 02), and malnutrition (p=0 02). Significantly higher concentrations of laminin were found in patients whose alcohol intake was higher than 100 g/day compared with those with a lower intake (p=0 03), although there was no significant correlation between laminin concentrations and the amount ingested or with the years of ingestion. Laminin had a sensitivity of 66-6%, specificity 60%, efficiency 65-9%, positive predictive value 92-3%, and negative predictive value 20% with a prevalence of 87T8% to detect portal hypertension. In a crossed comparison, Child's B and C class patients without oesophageal varices had substantially higher laminin concentrations than Child's A class patients with such varices with a p value close to the level of significance (p=0 068) despite the low number of patients that fulfilled these requirements.
Finally, the multivariate analysis showed that mean corpuscular volume (p=O0 01), hypoalbuminaemia (p=001), and bilirubin concentrations (p=0005) were independently associated with serum laninin concentrations, whereas aspartate aminotransferase activity and portal hypertension were not. When alkaline phosphatase was included in the analysis instead of bilirubin, only mean corpusculor volume and hypoalbuminaemia showed a significant association with laminin.
Discussion
We found abnormal laminin concentrations in most of our patients with cirrhosis, and these were significantly different from controls. Other authors have also found such differences.5 6 Increases in laminin concentration have been closely related to portal hypertension.7'2 Some of the authors reporting this, however, have compared laminin concentrations in nonhomogeneous liver diseases of different severity, and none has evaluated liver function simultaneously. We did not find a significant association between laminin concentrations and portal hypertension in our patients with cirrhosis, and laminin concentration had insufficient sensitivity, specificity, efficiency, and predictability to be clinically reliable in the detection of portal hypertension. Conversely, we found a highly significant association with the severity of liver disease as measured by the Child's classes. There was also a significant association with clinical signs of severe liver dysfunction and with laboratory variables that reflect impaired liver function, such as bilirubin and glycocholic acid concentrations and hypoalbuminaemia." Moreover, patients with the most severe cirrhosis without oesophageal varices had substantially higher laminin concentrations than the least severe ones with varices, suggesting that it is liver dysfunction and not portal hypertension that is associated with the increased laminin concentrations. Other authors'4 have also found a correlation with severity in alcoholic liver diseases as classified by other indices. Probably the relation found by some authors7-12 with portal hypertension is an indirect one, and could be explained by the higher rate and degree of portal hypertension in patients with the most advanced liver disease who also have an impaired liver function. We do not believe that cholestasis is an important factor in the increase in laminin despite the significant correlation found with bilirubin and alkaline phosphatase, because alkaline phosphatase activity was not significantly associated with laminin in the multivariate analysis. On the other hand, bilirubin concentration increases with the severity of liver cirrhosis and, in fact, is one of the variables used to evaluate this severity. [17] [18] [19] The increase in laminin concentrations in these patients could be due to increased synthesis by Ito cells.'24 Also the liver plays an important part in the clearance and excretion of glycoproteins,22 and the functional state of the liver, particularly the liver endothelial cells,'3 can lead to a poor metabolism of laminin. Finally, laminin could escape to its degradative process in the liver via portosystemic shunts.
Laminin has been related to alcohol intake.'4 We have found a significant association with alcohol intake and with alcohol markers such as mean corpuscular volume and the aspartate aminotransferase:alanine aminotransferase ratio,23 but not with the duration of the alcohol intake. Also van Zanten et a124 found significantly increased laminin concentrations in patients with alcohol abuse without cirrhosis and Nouchi et al'6 reported decreasing laminin concentrations in alcoholic subjects after one week of abstinence.
We conclude that patients with cirrhosis have raised serum laminin concentrations independent of portal hypertension, and that liver dysfunction seems to have a pathogenetic role in the increase of this glycoprotein. Laninin concentration is also related to alcohol intake. This glycoprotein could be used as another marker of severity in these patients. the liver. 
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